Characterization and evaluation of human embryonic stem cells.
Human embryonic stem cells (hESCs) provide great opportunities for regenerative medicine, pharmacological and toxicological investigation, and the study of human embryonic development. These applications require proper derivation, maintenance, and extensive characterization of undifferentiated cells before being used for differentiation into cells of interest. Undifferentiated hESCs possess several unique features, including their extensive proliferation capacity in the undifferentiated state, ability to maintain a normal karyotype after long-term culture, expression of markers characteristic of stem cells, high constitutive telomerase activity, and capacity to differentiate into essentially all somatic cell types. This chapter will summarize the current development in culture conditions and provide technical details for the evaluation and characterization of hESCs.